Physics 1710
Review Summary
Essential Facts and Concepts
Unit 1 Kinematics and Vectors

Units:
o Time—second
= (1/60)(1/60)(1/24) mean solar day
= approximately 9 x 10° (exacltly 9 192 631 770) times the period of
the oscillation of a***Cs atom
o Distance—meter
= Circumference of earth is 4.0 x10’ m
= 1 meter = (c (/299 792 458 second), c is velocity of light, about
300 million m/s (3 x10° m/s).
0 Mass—kilogram
= Massof 1 liter (0.001 m®) of water
= Mass of standard kilogram specimen
M easurement:
0 Precision—the fineness of the measurement
0 Accuracy—the nearness to an (unknown) true answer
o Significant figures—the accurately known digits in a measurement:
= Multiplication—keep same number of sig figs as least significant
factor.
= Addition—round to same number of decimal places before adding
or subtracting
0 Scientific notation n.nnnnnnn x 10°
o0 Prefixes:
» f—10% p—10*; n—107; p—10°:; m—10> ¢c—10? ;d—10*
= k—10% M—10°; G—10"; T—10"
0 Massdensity: p = mV
o Avogadro’s Number: N = 6.022 14199 x 10%
o Atomic Mass Unit = 0.001 kg/ Na ~ 1.66 x 10%’ kg
1-D Motion (a special case of 2-D motion)
2-D Motion
positionr = (X,y)
average velocity <v> = Ar/At
average accel eration— <a> = AvV/At
instantaneous velocity—v= dr/dt= d’r /dt>
instantaneous acceleration—a = dv/dt
a= (ax,ay) = axi +ayj = uniform: r = (X,y)= Xi +yj , V.= (W ,\Wy)= Vy i+
" V=Vinia tat
=T ; I initial + Vzinititial t+Y%at?
" sz = Vx, initial 2+ 2a,X
" W= Wy initiad © + 28yY
0 Centripetal Accelerationa=-or;a= V?/r
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0 Bodiesinfreefal under the action of gravity alone follow a parabolic
trajectory.

0 Theaceleration dueto gravity isag = -g, where g = 9.80 N/kg = 9.8 m/s”

* Vectors

0 Thesum of vectors A and B isA+B = C, where C, = A« + By and
Cy= A+ By

0 Theproduct of ascalar mand avector A ismA =C, Cy=mA,
and Cy = mA,

0 Themagnitude of avector C is|C|=V[C+ C,]

0 The vector makes an angle 6 with the x-axis such that tan § = C, /Cy

¢ Lawsof Motion and Force
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1% Law
= A net external forceiswhat causes the acceleration of a body.
=  When thereis zero accelration there is no net externl force.
2" Law
= a=F/m
= Theacceleration that results from aforceisequa to the force
divided by the mass of the body on which the force acts an din the
directionof the force.
39 Law
= |If one body exerts aforce on a second body the second body exerts
aforce on thefirst body equal in magnitude and oppositein
direction.
* Fp=-Fx

e Fricition
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Force dueto friction: Fs = -uN, u isthe coefficient of friction, N the
normal (perpendicular) force. O<u<1.

The angel of repose 6repose 1S the maximum angle of an incline for which a
body resting (reposing) on that surface can remain stationary.

Brepose = tan



